We compute charmonium and bottomonium decay widths in two photons or two leptons and the masses of baryons comprising two heavy quarks, solving the Salpeter equation. Baryons are considered as bound states of a quark and a diquark. The interaction energy of a quark-antiquark pair comes from the AdS/QCD correspondence.
The AdS/QCD correspondence is a new approach for studying the non-perturbative regime of QCD. Within the bottom-up approach [1] many quantities have been computed, like, i.e., the spectrum and decay constants of light mesons and glueballs, meson form factors, QCD constants [1, 2] , with satisfactory agreement with experimental data or predictions of other models. Another remarkable result of the AdS/QCD correspondence is the computation of the quark-antiquark potential, namely the static energy of interaction of a quark and an antiquark [3] . In the five dimensional space with metric
the QQ potential is proportional to the area of the worldsheet formed by the evolution in the Euclidean time of the string connecting the quark and the antiquark, as shown in Fig. 1 . The result, shown in Fig. 2 , is given in a parametric form, in which the energy and the distance between the quark and the antiquark are functions of a parameter λ (λ ∈ [0, 2[): In [4] the potential (2) is introduced in a potential model with relativistic kinematics to compute spectra of hadrons with at least one heavy quark. Meson masses can be obtained as eigenvalues of the Salpeter equation:
where m 1,2 are the constituent masses of the quark and the antiquark, ψ(r) and M are the wave function and the mass of the meson, respectively. We have also considered the spin contribution for the potential, which, in the one gluon exchange approximation, can be written as
with A Q and σ parameters; since A Q , in the one gluon exchange approximation, is proportional to the running coupling constant of QCD, it gets two different values in case of hadrons containing a
PoS(EPS-HEP 2009)059
Heavy hadron spectroscopy in a Salpeter model with AdS/QCD inspired potential Floriana Giannuzzi charm or a bottom quark. So, the full interaction potential in Eq. (3) reads:
with V 0 a constant term. Moreover, a cutoff should be introduced in the potential in order to avoid a divergence of the wave function, such that
if m 1 = m 2 , we use Λ = 1 [5] .
Here, the decay constants of charmonium and bottomonium mesons and the masses of baryons comprising two heavy quarks are computed, using the parameters in [6] , where the experimental data of meson spectrum [7] have been used to fit the parameters. The numerical solutions are found using the Multhopp method [8] .
The following processes have been considered:
which can be described by the effective Lagrangians [9] :
where
So, the decay widths are computed using:
where Q is the electric charge (in units of e) of the constituent quark, E b = 2m−M is the binding energy and f P,V are the decay constants of the pseudoscalar and vector mesons, respectively [6] . The results are shown in Table 1 , with comparisons with predictions of other models or experimental data. The experimental branching ratio for η cc → γγ is (1.8 + 0.6 − 0.5) × 10 −4 [7] , from which Γ γγ ∼ 4.9 KeV, being very close to our prediction. The average evaluated in [7] from experimental data is Γ γγ ∼ (7.2 ± 0.7 ± 2.0) KeV which is again compatible with our result within the error. In the case of η c , there is an experimental observation by the Cleo Collaboration [10] , measuring (1.3 ± 0.6) KeV; this value is smaller, or marginally comparable, with our determination. For vector mesons, there is an overall agreement with experimental results, excluding a discrepancy in the ϒ(3S) that could be attributed to a possible D-wave component in this meson. This two-body problem can be extended to baryons and tetraquarks, considering them as bound states of a quark and a diquark and a diquark and an antidiquark, respectively. The group theory helps us in this goal, since it predicts that in the one gluon exchange approximation a bound state of two quarks, the diquark, can form in the3 representation and so, from the point of view of group theory, the interaction between a quark and a diquark or between a diquark and an antidiquark are the same as the one between a quark and an antiquark. Meson and tetraquark masses have been computed in [4] ; here we compute the spectra of baryons comprising two heavy quarks, using the same parameters as the previous calculation. In this sector, there is only one experimental result, but they could be observed by the forthcoming experiments. In order to apply to baryons the same model used for mesons, we consider the baryon a bound state of a quark and a diquark, an assumption that should properly work for doubly heavy baryons. The procedure again consists in solving the Salpeter equation (3), with m 1,2 the masses of the quark and the diquark [14] . However we know that diquarks are object with a finite size, so the potential used for baryons is a convolution of the QQ potential (5) with the wavefunction of the diquark :
with N a normalization factor. The masses obtained for baryons comprising two charm and bottom quarks are reported in Table 2 . 
